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NIW DATA ON MM IROBLEM OF ALROSOL, WAMIPITON DURTNG
L3RI O
LeT Vivahlite
Yo,T. Lylchina
1,3% Trembury
Dopartuont of Labor uyﬂion Aerosol

Ll oruhovf Lonlngrad In'miﬁute of
Labor Uysiona and uvooupntional Disonsos.

Thin aptlole presonts tho rosultn of some xkxdtux
rosearoh tleth study the mmount of aorosol condensate rotained,
2= to study tho amount of aorosol partioles (disintegrated)
robalnod And B=to explaln the reolationship of the retentlon of

anrngnl L‘_iurﬁ.ng resplration and the elootrio ojarge of the

purtloloo,

Rotontion of Aercpsol Condonsubo duplns Resplratlon .

Htudios to dotermlne aorosol oondolmu'b-ﬁm ratontlon woro

anditabod on guoken eontalinlng mine oxlds and eadmium oxldoe .
A eruolbla olnotrlo Mumace was ntdllzod ta oroeate

[
e ol g bomporabiue oJ/nr‘ 'JOO°. 0! umred amounts of motal XmEm

woro plaoced directly lnto the r,lrnuom
Mxperlments wero conduoted with the following
gmoke eonﬁontmtiona: cadmium oxide smoke - 88,000 to
400,000 purtloles per oublo oentimeter, and zlho oxide amoke=
40,000 to 360, 0 partloles per oublo centimeter, Iive
r o Hase Somedes
(humans ) waro,\m and a total of 130 oxpobimonts were
onrrled oubi 59 with cadmlus oxids and 80 with zlne oxlde,
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Trom Table 1 1t i ovidont that in 4 of the 5 dages,

(¢] av £/ " (o] [o] e'; |; (o] o) h wa m.OIe ‘bh-an

A tmrvn?
vas -8 below 6035 in
60% and in only on’e case (cadmiun ide) V

atly a2
this cage Lt was 49%. The degreo of retention varied groei
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&
in the flve oases, The relatlvely @:ﬂter retentlon of ziue oxlio XK

021 ho attrihuted to the dirrorovm dezrens of dlspersion and

of & wide
the groater partlele oonb-ml,llu 3Ok, SoltALMIG-Hite—aiRe
] oxldey Mo dato thare awra no data whiah showr the melablve dezroo

of Uaporalon of calniwn oxlde and zlno oxide, MimmExicoTi

lMlorophotagraphs, obtainod w'i'l:h tho ald of an olootron

nloroscope (shown in Pig 2 nad 3 whleh aro avallable in tho

ontzlnal doounent) do not Exkpaietar ald in deternining the
rolatlve dispersion of these two substanc o, Hewever—to—wes
~aRevr a.cocn'c'timJ b;j data wikeh-was obtudlnod i& our studles,sies-
‘}4’ the o‘mrge of partleles has nwuoch to do with thelr dogree of
after 1he/atron,

rotoatlon ootk -ae—a BE—A—iHWL--af—resrinwiten, lovovor, ovon in this

rogpoet thora 1s tnsufilclont dutu on the percent of oharped

pnrtioles In ano'o.

Aﬂegnlw %W Aanorhhod abova, confiiaed
j {/o -

g fach that thaere s a sonsidarable amonal of roten tlon-uhien -
/'Ma//n
Spemaiieihe 310'ma cobalaing aarosol condensate, and that e

‘matontbion of zinc oxide was Wi-hor than sad il oclde, Rosults

Frome
to those phtainod 44 experim by conducted with

=

were compared

tobacoo, coal md magResium oxlde smokes. The action of the

: aeroéols which are rkmk retained ln the respliratory passages,

i depends not only on the amoun® of aerosol which is actually e

retained, but also on the dea:ree and dopth of penobratlon into

Othe ¢
the resplratory traoct. r}oas-oa,vanﬂ-y abudles were conducted 1o

dotornine the role of the nasnl pasgages on the retantion of

mhaled .
aerosols. Two of those tosted, bzeathed tluounzh tholr nasal 1
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Limesd  mhated
AL RRH ntokkmx ~sow 40 Jrgatis nd thon T

40 5Laese Thus two toglbo voro sonduotod, gonoontiratlong

ghanugi Bhole

PG e

ugad wamas sadalin acllo - 150,000 to 405,000 nartlelag pHor anblo

ganbiactar wd =ino otlde = 145,000 to 500,000 purticles por

oublo contireters. potnl of SRkx (8 tents Voro conduotod.

reN/
mho rosults are shown-on table 2. .
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oluderes wurek .M,.,...,.,.._M..Mm, I i Ac;_(_ o * et |
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There was no approclable diff‘erenoe4u&-th~reﬂp

toedhods 1ndalaticrd :-
two Aepew O .bmﬁhme »e ocadmium oxide, In tho oase of zlno
Sor HFE inhn/atrens

#he
oxlde reten'bzl.on as—o—Bope-ef nasol bpsabiirg vas Trom 5,5 W 5455
4 He oral HMA/A/'on/

g eater thal
Thepo teosts gontlamod the shabe s o sarllor that

the nasal passages are actuolly very poor £iltors, and that in all

TOTREE el(porir.mm;s vidh snoles, Lb wan doberninod that the sroategt

mmur: wlount of retontion oconrrod 11 the dogpor raplols of the
resplrotory tracts

preropols made up of
_Rebontion of/Distntegrated Partlclog MEXAREX

ero conducted with quartz dust and aluminiun

) Studeb eg w

. powder,The former plays & very Llmpor
of sllicosis, while the latter is an important substunce ig the

‘therapy of‘ sllicosis, GGNHDEN-“ m- . 4

tant role iln the etiology

t
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St 10 parmit obsa::vcxtions, abeut 3,500 pantleles por
=
ocublo oontimeter were plaoced 1n tha obaservation ohvabers T

an ’
a nmoearod thot er—ie cwem;go/ﬁ'atmt 47 to ABS of inlorosooplo

Aaneing 1‘0&1)11'&1:;’wn.ilmaul'brx ave babulatod |

pactlalasg ware pabaliad
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F§q . (.4,\.«.\_@%\&*»0-( QA)&\A\W 6\ GL\J\LL., l\\)a,u.o(._. %\/\AWSLMS
S Moant ALreronors in dosrecs of wobuontlon wWeoro obhsonved | |
ucterding 4o e i
—-Q—v:)\‘m;,'.'n.rm:; Qi o of Harvlelod tn the aemnols.

dogreo of pobontlon s

M lowest )

yigh purbleles ahien 1enoured 049 to 1

an inomease in the «lze

mheron, AL a8 ohsapved thab it
roe of potatlon wLio igoreused. How ever, |
moré )
1t wasz shovn thot aexd aluniniun powdoer was retained,than 7Ae
alvemravay
», partlcles were

dust”
qucu"ozA(O.t’: to 1 mioron) while the 1arleXD
1to 3

rotainoed to a less degree U

] more mineTe
microns). In any case tho -gradd aluwidniwi porder w8

potalnod to & areabor
nxperiments wero also oon
rme of smoes having

of the narticlos tho de;

U

hen the quarbs particlesd

r
dogroee bthan tho Lanrze, partloles.

duoted with gubmierogcoplo

particles 1n the o 45,000 to 50,000

cubic contlnoters these

pagplbicles per The averase rotentlon of
topngoonile partleles wWas 534 fow thoe pEERE IR atwulnlwn,
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debarmine somo mothod for deorsa lug the dores of rotontlon,
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Comparlaog of the dosrecs of rotantion of sub-
alorosoupla and nlerossople pwrtlalos of hoth matorlals
ghoved that: .

1~ submlaroscopliec particlos of quartz aro rotained about 13
vw\uouow;. ‘)l\\w\es
more than 1t max mnllont feeetdens (0.5 to 1 mioron)
g-gubmiorosooplo partlolos of aluniniwn nowder woro rotalned 9%
moro than tho larger fxam partioclos (0.3 to 1 nloron) and
U‘.?'k
15;3Lmore than subniorosoou’iaqpaitlalas,a“-—&ueﬂe.
dre
‘ﬁ fuzmtmts/o:f.‘ mlerogoonio (0.3 to L alaron) nnd
wkeramenpk: oubodoronoople partlelos are feeauontly ohaonved

2 all tyoos af factories. LU io fiarafore very limportwnt o

whilch a.;_v__»eﬂnantly 1o vory hiszh (as can bo soon from the data).
atudles were also condustod to dotormine the rotentlon
of u mlxturo of quartz dust (90) wnd aluainiun povrder (107%) . The
concentration of tho tegt snoke was 3,500 partlcles per cublc mmrikmai
contimetare. (n the whole the metantiosn was ginllar {ﬁa/ﬁgmm‘o

of other overall
e vobention of <ke senedate substances, while tho xegeral-

rotoition of microscople particles of the mixtire was al ghily
less than tho robention of aluiialun and quur‘tz) whon begted
soparately, rol thils 1t dan he soeon that the addltlon of 105
of altainivn powder Lo qu.{:xr'bz groatly clhanzed tho natwee of tho
rotontion, 'Mis 1s of interest as 1t opens up tho pogslbility of
lowerins the retention of guartz by Jjudloious additions of mome mihma
olhon subabemees \sowdecs

Other exporirents were conducled to determilio the
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/ /¢¢ Aeeovi 4 u;%ﬂlelo
ﬂretontlon -ﬁi‘eﬁatlw conocontratlion of the alr wh-l.ah:za.

ExmiraieRy Setas-beeatheds [t was found that with
concentritiond of 50,000 subnlo¥¥scopio partloles of
aluniniun powder per oublo centlmeter,about 675 was rotaiped,
but mlgwmentmm.on wna inoroased three tliwes (150,000

puaptloles npor oublo contlinotor) the rotention fnorousod. to
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1 o ooylindrieal condmngar, 'Me wichavged partlicles, which -sme
. #o :
aro nob alfroctod by tho Tiald, ewe not preclpitateg ond
g emorse froil tho coundensor without any change. Farticles of
givon shocifie Alasasiong have coxr :—Jpond.i.Jvle;f\satum'bian
+\ ] : .
potonblalg, ab which M—W : s : aro procipltated
in the condenger. ‘Mhe apparatus incorporates a ginple y)
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Lamonnaov and Yovolebariyt curt bho tnenlag shop of

8/ Tee
Bhe experliental. “keewkess

factories Lmenl
\:rasnl*a '
sho Faotory TILTLen" were ssloctod as

cawl ho elapsad as ths - lolntegrated

N

Tho dusls found ab those plucos
tyne of aerosols, and many tribo=oloctirlo particles aro pros
The anount of these charged papticles varied with

\wmzdxe e
‘the type of machining process in MquLchwuy. T lo 4 shows the

in the alr,

rela ane large muounbskf charged particles which were found in
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, Oaon'n oskewkember I, ' loh Lo coupled «w with a pipe.

i T™ia plpo 1a convorted into a condengor by the sliple

axpodlonoy of lagavtlils a metalllo core through whioch

(//“hltlrb vk do
4ha ourronto ave pasned, ’.Cho/\pipe et 1s sroundoed,
JLth this epnazatus ( 0z 7) Lt is posaiblo to dotornine
e oy 3 tho dogroo of charpge on tho partielos of tho aoronol.

Tho alr vhleh 1o bolns oxewnined na g0g in é‘ron-b of ‘the

lonse of an ultra mlerosgcopne, thug pormitting a cownt of
the subderoseonle partlelos, "ho Cwen's countor was uiod

o Adabor.tiao By cuvtew of lerosconlo partlolas, M oHaebilolas
and
s st Rt and nnst e wlthad 1,73 tines, se—as
ted -~ '
=50 v orll, A eeReRad couilh of the partloles. The amount of
4 >~ \N\Ed; '\ W
drer particles in the eupdmgged alr ame Emim coiparod wlih
\v\\r\b\a “ow
the aubhar of partilcles in the alr prior to resimedissa thus

ogbablinoiing o Eokkmwxextkan ratio, as woll ag fixing
the desree of retention,
an attempt was nadeo to determine the amount of chursmed
particles vhich could be detected in the air of a factory., The

lathe siho of tho porcelaln fembawy-imenk:Loxenomenzzrak:xz i

~.

bragive $1Tee
ho ﬁcbmw "J:l'J.cH” wore salzceboed ag tho exporimental -3-&0-}0*—

L The dusts found at thoege placos canl o classad az the - Lsintexrabed

H type of aerosols, and many tribo-slectrlie particles are prosent

in the alr, The auwount of these charged paptleles varloed with
\wmed\ave
the type of machining process ln u]m&mcmw tye Leb lo 4 shows the

relative /large amounbs/of charged particles which were found ln

5010 o.fV Fhe wmushopsv. OQNHDEN'"AL

e I T
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wor
As oan bLe semn fron th?:bo'\é;ble, the largest anownt of chieged
partloleg wore ohgorvod in 'mem Fioton A "ILtLol" whore
carborundwa was bolng milled, On the average Shanmummre 78,9%
Y padicdes weve
/\Ohﬂrf;ecl foasedes, In the "Prolotarliy" faotory,where small
poreelnin artloles wero volns ground and 1‘ininhec1,the amount
of ehersed partleles was about 45,45 bata obtalned from the
_@.‘L‘ncclaln Faotory Ll Lononosov rhovod that w Lypo ol
pmehlalng arooenss hud et Ba o At nt wannt of oarsed
partlelos whieh woro obg anvnd, Lty alr, S -'.;'.:::1.1;310, Itz in
alopy Moo larse platon oa Dabt e wed By s o eharsed
particlos Wil anoub 59,’,, wMile in shops vhoero rodlua glzod platod woro <
matag el on vortload nehdno tooly ghe waomt of oharjod |
nuarhlelag was AQ.4 5, Tn shops whore vory gaall Ltons were turnod Myx
mangally the nwiber of charzed particles van only 52495
weenysriments vere conductod on naraiallite contuining alr at
B Y ,lﬁ.vd.\v .
the "Iltich” ll“;tc‘coryﬂ/\medical alwalniun powder, produced by the
AMI Laboratories speclally for the exporimonts y and Kaolin auste
The microphotofraphs (fig B and 6, avallablo in the original
doowiont) obtained with tho ald of an olochron aicroscope show
tho relative slzes and disnersion of the alualniun aad )Ac.oli.n
_ . bolam i = ARG L
powclexi,?’he following dlspersions were obgarvad: I\L:Q,o Tor swasklodds
less than 1 micron, 27 .'7)';'3 for partlcles fromal_&:&ﬁ _xllicro'ns,- Ba7%
for particles of 3 to § microns [FERELEFERTY Joutd /\85.9;3 rfor particles
1oz than 1 micron, 13.6% for particles from 1 to 3.miorons and 0.5%

for partleles from 3 to 5 miorons (eaalint,
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The experiment wns conduotod in %wo sbazes: two tests

) mha /e
woro nade of thée alr whioh wan bm ; -+ 11 two testa of the

svhaled,
alr whioh way boing bweadhed—euwd, '@ first run was made without

any charge on the condensor, tho second run was made with a
400 volt ocharme on the condenser,

Morosonplo oxanminntlon of the sumnlos pe-m-i-bh-e& dotarmim:&m
- tha porcentas: contont of mharmérpxreiiclxz inkhe ohowad
nantloles xhkalre Lo thae -.ﬂm Wl Mdr. JAh

thoso fretn Lt 1o sLiple to ddtomilng tho ey of shar i naetleloa

present” .g({
wirbol—aiid 11 N - alr{of tho matlcular shop).
A total of B50 Gosts wors wado Lo dobaralno tho dma;f
ace Mnyﬁ Avernge 10 Pheg atre

TOBONEL O wSaerp i) mbeiemmsm], 110 0f auobl 01334 as woll ny o
gbndy of maght sowbilala az o v asblie(to Iatiyeaiie whether Lt

was o nd or ot ohwrnd) o0 an dotained that tho

ratontlon of ohansod partlelas wag (dshor Ghan tho reteatlon of

'-imo?m:u";ra(l partlclos, for all tho tested dusts. Results of Losts

witi nmarshall lée and aluainlua powdeor ave shown In tables 5 and 6,

TO-UQ& § - r\ on S \n UK GM do~

|: a e T Moo St \ T e, w00
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Rosults obtalned with marshallite powder were or*he—
sreatest intorest(table 5). In the onge of 1., whoro the
senoral wretontlon wag 62,95, only 10,5, of' the wmh-s’xr;;od
pertlnlos wore rotulnod willo 74,0,) of the chaw, sod prartie log
wora rotalnad, -C-:w-mrt L L mmead bl o ol 4Ll.3, :&a
16,5 of tho machar-ad partlelos vepe—mevsdmed and 70,0 2 th
ehar;od partlclos wero rovaliods The pmoo% of ohawed nwblolos
in tho robalioal dngt was 20,
coan

- Losty vl th ol dust wore made only on'il
an —
por cuble contiwbers Jwre tho sonoral robontion v 8 55,06 and 40
DARrea: 1»/ Bho robaition of w1l od pavbiolos s 32,9 1d 237
while tho retention of charged p:w“oicleg'mas 00 and 65.8%. The
porcont of chargzed pavticles in the mbained dust was 84 adl 8y
roegpoctively,

Similar date wore also obtainod for kaolin,
“nalwsis of data on the retention of charged partidl es

n ‘l‘fpe basls of dlspersion showed that the umallest rartloles
(loss than 1 micron and from 1 to 3 microns) s par'biclluarly

those particles which woro smaller than 1 nieron, w2 Llle

i) the retalned dusts, Thug L6 ean be stabed that the

18 laraely resongibl

-
charge of partlolos vhe dozres of retention,
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